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AIM: The *2024 ACC/AHA/AACVPR/APMA/ABC/SCAI/SVM/SVN/SVS/SIR/VESS Guideline for the Management of
Lower Extremity Peripheral Artery Disease’ provides recommendations to guide clinicians in the treatment of patients
with lower extremity peripheral artery disease across its multiple clinical presentation subsets (ie, asymptomatic, chronic

y chronic limb- g ischemia, and acute limb ischemia)

METHODS: A comprehensive literature search was conducted from October 2020 to June 2022, encompassing studies,
reviews, and other evidence conducted on human subjects that was published in English from PubMed, EMBASE, the
Cochrane Library, CINHL Complete, and other selected databases relevant to this guideline. Additional relevant studies,
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Geriatric assessment for elderly

* PAD disproportionately affects individuals in the |later decades of life, with an
estimated prevalence of >15% among those >80 years of age.

* Older patients with PAD have a much higher prevalence of multimorbidity
and polypharmacy

* Specifically, the presence of geriatric syndromes, in- cluding frailty and
sarcopenia, confers a greater risk for MACE, MALE, and death

Circulation. 2024 Jun 11;149(24):e1313-e1410.



Geriatric assessment for elderly

Table 10. Geriatric Syndromes and Considerations in the Management of PAD in Older Patients

Description and Characterization

Frailty

Sarcopenia

Malnutrition

Mobility impairment

Revascularization
considerations

Impact of
amputation

Polypharmacy

Can be assessed among patients with PAD using measures such as the Clinical Frailty Scale, the medified Frailty Index, the Risk
Analysis Index, and others.""'*

Elevated rates of MACE associated with frailty and claudication.®
2-y survival rate was reduced depending on degree of frailty in patients undergoing revascularization for CLTL"
Frailty is highly predictive of 30-d mortality rate for all PAD revasculanization procedures,'®

Age-related loss of muscle mass, ™7+
Sarcopenia was 10 times more prevalent in those with PAD than age-matched controls without PAD.*
Sarcopenia is associated with lower survival rate®® and higher sk of MACE® and MALE.?

Patiants with sarcopenia are at increased risk for muscle mass loss in the lower extramities.

Commeon in clder patients with PAD, affecting up to 50% of individuals.'?
5=y survival rate in those with PAD is directly related to GMNRI stratification of nutritional rigk.*

In patients with CLTI, 30-d mortality was S times higher in those with severe malnutrition compared with those with moderate or no
malmutrition.

5-y amputation-free sunival rate in patients undergoing surgical revasculanzation for CLT| was worsened relative to poorer nutritional
status.*
The presence of PAD was associated with poor physical function compared with those without PAD.?

Ambulatory patients >75 y of age with PAD were 13.51-fold more likely to experience functionally limiting pain than those
without PAD.

Patients >65 y of age with PAD had a more rapid decline in life-space mobility and a higher monality rate than those without PAD.'
Age >B0 y was associated with an increased mortality rate after endovascular or surgical revascularization for infrainguinal PAD, 1455

Among patients 270 y of age with CLTI, those with dependent functional status had a higher mortality rate than those with
independent functional status after infrainguinal bypass surgery.™

Older patients were less likely to be prescribed GDMT (including antiplatelet therapy, statin, and ACE inhibitor/ARB) than those
10y younger after endovascular revascularization.®!

In patients =70 y of age with CLTl and <2-y predicted survival, a comparison of treatmant with medical therapy, endovascular, or
surgical revascularization showed no difference in QOL or health status outcomes.™

Morbidity and mortality rates associated with amputation in older patients are exceptionally high, and mortality rates increased by
approximately 4% for every year of age.™

In alder patients with CLT1 at high risk for surgery, infrainguinal bypass conferred lower risk of a 30-d montality rate than amputation.™®
In patients >70 y of age treated for CLTI, 46 of 200 patients underwent amputation within 1 y (23%),%" with significant improvement in
QOL at 6 and 12 mo but no difference in objective measures of health status,

Typically described as prescribing =5 medications.

Increasingly common in older patients (24% of older patients in 2000 and 39% of older adults in 2012)."%1*

Tailering of medical therapies and shared decision-making are strategies to minmmize impact of polypharmacy in older patients
with PAD.

ACE indicates angiotensin-enzyme converting; ARB, angiotensin-recepior blocker; CLT), chrenie limb-threatening ischemia; GOMT, guideline-directed management
and therapy; GNRI, Geriatric Mutritional Risk Index; MACE, major adverse cardiovascular events; MALE, major adverse limb events; PAD, peripheral artery disease; and

QOL, guality of life.

4.3. Considerations in Management of PAD in
Older Patients

Recommendation for Management of PAD in Older Patients

Referenced studies that support the recommendation are
summarized in the :

Recommendation

1. In older patients (ie, 275 years of age) with PAD,
assessment for geriatric syndromes (Table 10),
such as frailty, sarcopenia, malnutrition, and mobil-
ity impairment, can be useful to identify high-risk

patients, including before revascularization, and to
provide safe and goal-concordant care.'"'®




Impact of polypharmacy in PAD

Original communication Q»
Impact of polypharmacy on

patients undergoing
revascularisation for peripheral
arterial disease

Philipp Franke', Emmanuel Katsogridakis?, Theodosios Bisdas'*, Athanasios Saratzis®,

Giovanni Torsello’, Nikolaos Tsilimparis®@, and Konstantinos Stavroulakis®®

Vascular and Endovascular Surgery Unit, Mathias Spital Rheine, Germany

Summary: Objective: To evaluate the impact of polypharmacy, defined as the concurrent use of five or more medications, cn
the clinical outcomes of patients undergoing revascularisation for symptomatic peripheral arterial disease (PAD), Methods:
This is a retrospective analysis of consecutive PAD patients treated by surgical, endovascular or hybrid therapy in a tertiary
centér betweean January 2017 and December 2017. The composite of amputation and/or death (amputation-free survival, AFS)
(MACCE) and re:
were included. Mean

was the primary endpoint. Mortality, major limb amputation, risk for Major Cardio-Cerobro-vascular Eve:

intorvention during follow-up were additionally analyzed. Results: A total of 560 patients (369 male,

age was 72.43 £ 36,67, while the main indication for treatment was lifestyle imiting claudication (330 patients, 56%). Most

patients (434, 78%) were treated with endovascular means, and the commonest anatomical site of intervention was the

femaropopiiteal arterial segment (449 patients, 80%). A total of 409 (73%) met the critéria for polypharmacy. Cox regression

xp: 2.82, p=0.001),

analysis showed that polypharmacy was an independent predictor of death (exp: 4.72, p=0.008), MACCE (o
re-Intervention (exp 1.51, p=0.0016) and of the compasite outcome of AFS (axp: 3.46, p=0.021) but not of major amputation
{oxp: 1,26, pu0.685
characteristics, polypharmacy is associated with a higher risk of cardiovascular death (p

Propensity-score matching anat ywod that even when controll comarbidity and procedural
, MACCE (p<0.001), and re
olypharmacy was associated wit rable clinical cutcomes for

patiants undergoing revascularisation for symptomatic PAD, without influancing the risk for

intervention (p=0.001), Conclusions: In this study

major imd amputation

Keywords: polypharmacy, pad, endovascular, surgery, amputation, mortality

Vasa. 2025 Jan;54(1):35-42.

retrospective analysis

consecutive PAD patients

surgical, endovascular or hybrid revascularization
tertiary centre

January 2017 and December 2017

primary endpoint: amputation-free survival; AFS
Secondary endpoints: mortality, major limb
amputation, risk for Major Cardio-Cerebro-vascular

Events (MACCE) and re- intervention



Impact of polypharmacy in PAD

Table IV. Demographices and comorbidities of patients with polypharmacy undergoing revascularisation for symptomatic peripheral arterial
disease, and those with less than five medications. Categorical variables are expressed as absolute number (%) and continuous variables as mean
+ standard dewation

Polypharmacy MNon-polypharmacy p-value
n = &408) (n = 151)

Age (years) 7454 + 44 57 66.69 = 11.20 0.001
Gendar (male) 263 (64.30) 106 (F0.19) 0.007
Laterality 73 (4B8.34) 0.924

Hight 201 (49.14) 78 (51.65)

Left 208 (50.85)
Previous admission 234 (87.21) S8 (329007 0.0002
Rutherford class 14 (9.27) 107

Class Il 20 (4.88) 105 (G5, 534)

Class 225 (55.01) 14 (9.27)

Class IV 32 (7.82) 15 (8.93)

Class V 108 (26.40) 301.88)

Class Vi 24 [5.86)
CLTI 164 (40.09) 32 (21.19) £107
HTH J68 (89.97) 23 (61.58) <1077
Dyslipidaemia 234 (57.21) 48 (32,45) <107
Dbt 182 [44.49) 16 (10.58) <ig—
CHF 177 (43.27) 9 (5.946) €10~
CKD 144 (35,200 10 (6.62) 10~

ESRD 16 (3.91) 0

Motes. CLTI: chronic limb threatening ischaemia; HTM: hypertension; OM; diabetes mellitus; CHF: congestive heart failure; CKD: chronic kidney disease;
ESRD: end-stage renal dissase,

Vasa. 2025 Jan;54(1):35-42.



Impact of polypharmacy in PAD

Clinical endpoints: unmatched populations

Table V. Clinical endpoints of interest at one, two and three years of follow-up, reported separately for the polypharmacy and non-polypharmacy
groups, as well as for the total study cohort

Year 1 Polypharmacy Year 2 Polypharmacy Year 3 Polypharmacy
Non-Polypharmacy Total Non-Polypharmacy Total Non-Polypharmacy Total

(n=409) (n=151) (n=560) (n = 409) (n=151) (n = 560) (n = 409) (n=151)  (n=560)

Death 21 (513

) 0 21 (3.75) 41(10.02) 0 41 (7.32) 53 (12.95) 1 (0.66) b4 (9.64)
MACCE 24 (5.86) 0 24 (4.28)  45(11.00) 1 (0.66) 46 (8.21) 60 (14.66) 3 (1.98) 63 (11.25)
Composite 19 (4.64) 4 (2.64) 23 (4.10) 27 16.60) 5(3.31) 32 (5.71) a1 (7.57) 10 (6.62) 41 (7.32)
Amputation 10 (2.44) 3 (1.98) 13 (2.32) 11 (2.68) 3 (1.98) 14 (2.50) 14 (3.42) 5(3.31) 19 (3.39)
Re-intervention 84 (20.53) 25(16.55) 109 (19.46) 111(27.13) 30(19.86) 141(25.17) 128(31.54) 30 (25.82) 168 (30.00)

Notes. MACCE: Major adverse cardiac and cerebrovascular events,

Vasa. 2025 Jan;54(1):35-42.



Impact of polypharmacy in PAD

Matched populations of 151 patients/group

Table V1. Demographics and comorbidities of non-polypharmacy patients undergoing revascularisation for symptomatic peripheral arterial
disease and their propensity score matched controls. Categorical variables are expressed as absolute number (3c) and continuous variables as
mean * standard deviation

Palypharmacy Mon-polypharmacy
Group (n = 151) Group (n = 151} p-value

Ape B1.29 + 13.27 FB.34 + 1542 0. 384
Gender (male) 99 {55.56) 103 {68.21} 0.713
Laterality 0.420

Right F0 {46.35) 78 (51

Laft 81 (53.84) 73 (48.34)
HTM 112 7417) 103 {68.21} 0.309
Dyslipidasmia 102 {57.54) 92 {60.92) 0,279
Db 117 (77.448) 106 {70149} 0.190
CHF 25 {16.55) 16 {10.548) 0.178
CKD 56 (37.08) 23 (15.23) 0.001
ESRD 11 {7.28) 3 {1.94) 0,051
Treatment

Endovascular 121 {80.13) 110 {7084} 0.063

Hybrid 11 {7.28) 22 {14.56)

Open 19 (12.58) 17 {11.25) 0.859
Anatomic location

lliac 46 (30.46) 67 {4437} 0.017

Femoropopliteal 119 (78.80) 120 {79.47) 0.982

Tibial 48 (31.78) 20 {13.24) 0.0002

Vasa. 2025 Jan;54(1):35-42.



Impact of polypharmacy in PAD

Matched populations of 151 patients/group

Re-intervention

Mortality MACCE

Strata =¥ polypharmacy...101=0 ~= polypharmacy...101=1 Strata =+ polypharmacy..101=0 =i~ polypharmacy...101a1

Strata =+ polypharmacy...101=0 ~i~ polypharmacy...101=1

1.00 H ' " ++ b 1.00
1.00~ = +—++
0.75% 075~
0.75~-
= =
z 3
é & 0.50 & 050~
& 050~ = =
= = =
3 2 &
A
. 0.25 0.25
p < 0.0001 p < 0.0001 p =0.0016
0.00 - 0.00 000~
0 100 200 ] 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
Time in days Time in days Time in days
Number at risk Number at risk Number at risk
—f 51 147 144 1 132 126
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Endovascular treatment in nonagenarians

e Retrospective analysis of 81 nonagenarians (mean age 93 + 2.4 years)

* Endovascular therapy for chronic limb threatening ischemia (CLTI) or claudication

 December 2017 and August 2023.

* The composite of amputation and/or death (amputation-free survival; AFS) was
the primary endpoint.
* Technical success, mortality, major limb amputation, risk for Major Adverse Cardio-

Cerebro-vascular Events (MACCE) and re-intervention during follow-up were

additionally analysed.

Stavroulakis et al, submitted for publication



Endovascular treatment in nonagenarians

In-hospital Outcomes 2 years AFS
N NG Amputation-free survival estimation curve st s

Successful revascularization 81 100.0% 0 -~ Censored
Major Amputation 1 1%
Death 1 1% 8
Morbidity 30 37.0% ;3 i
Vascular Re-Intervention 6 7% .g e
Minor amputation 6 7% % h
Non-Vascular Operation 11 14% E a
ACS 0 0% ) Bt
AKI 1 1% . o
New onset Dialysis 0 0%
ICU Stay 7 9% ] _ | | _ | _
30 Days Readmission 4 5% 0 ' ’ ’ ’ ) :

Time in months



Endovascular treatment in nonagenarians

* Median follow-up among surviving patients was 61
months (range 0-79 months).

e 4 patients (4.9%) underwent a major amputation,

* 64 patients (79%) died over the follow-up.

 AFS: 23.5%, at 24 months

* Mortality: 75.3% at 24 months

* MACCE: 74.1% at 24 months

 Re-intervention: 14.8% at 24 months



The ROSE-PAD study

Revascularization Outcomes in Symptomatic Elderly with Peripheral Arterial
Disease

* Retrospective

* Multicentre

* Nonagenarians

e Revascularization for chronic limb threatening ischemia (CLTI) or claudication
* Endovascular, Open and Hybrid treatment

* December 2017 and August 2023



The ROSE-PAD study

* Primary endpoint: The composite of amputation and/or death (amputation-free

survival; AFS)

* Secondary Endpoints: Mortality, major limb amputation, risk for Major Adverse

Cardio-Cerebro-vascular Events (MACCE) and re-intervention during follow-up



The ROSE-PAD study

Exclusion Criteria:

* Acute limb ischemia (ALI)

* Aortic or popliteal artery aneurysm related ischemia
* Vascular trauma

* Primary amputation

e (Conservative treatment



Conclusions

Geriatric conditions are common in PAD patients

Geriatric conditions are associated with increased risk for adverse events

New guidelines suggest screening for geriatric conditions

Polypharmacy increases the risk for death, MACCE and Re-intervention

Nonagenarians have acceptable in-hospital outcomes, low risk for amputation but high risk for mortality

Need for a multicenter study: Enroll into the ROSE-PAD!
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